Catalytic sites for 3' and 5' incision of Escherichia coli nucleotide excision repair are both located in UvrC.
Nucleotide excision repair in Escherichia coli is a multistep process in which DNA damage is removed by incision of the DNA on both sides of the damage, followed by removal of the oligonucleotide containing the lesion. The two incision reactions take place in a complex of damaged DNA with UvrB and UvrC. It has been shown (Lin, J. -J., and Sancar, A. (1992) J. Biol. Chem. 267, 17688-17692) that the catalytic site for incision on the 5' side of the damage is located in the UvrC protein. Here we show that the catalytic site for incision on the 3' side is in this protein as well, because substitution R42A abolishes 3' incision, whereas formation of the UvrBC-DNA complex and the 5' incision reaction are unaffected. Arg(42) is part of a region that is homologous to the catalytic domain of the homing endonuclease I-TevI. We propose that the UvrC protein consists of two functional parts, with the N-terminal half for the 3' incision reaction and the C-terminal half containing all the determinants for the 5' incision reaction.